In many technical applications, the flow of a fluid past a flexible plate-like structure leads to structural vibrations and thereby to the generation of vibrational sound. Coverings and panelings of cars and airplanes are important examples of this kind of fluid-structure-acoustic interaction. Usually the sound generated by the flow-induced vibrations is considered as noise and its reduction is a topic of major interest.
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The emission of noise due to flow-induced vibrations of a flexible plate has received much attention in the literature. In the present work, the interaction of a fluid flow with a thin flexible structure and the resulting acoustic field was studied in detail. For this purpose, a test case was developed which represents a simplified model of a car underbody.
Fig. 1 Schematic drawing of the experimental setup
The basic setup consisted of a flexible plate-like structure which is part of an otherwise rigid wall (Figure 1 ). In order to study the influence of geometric flow disturbances on the resulting acoustic field, different configurations were investigated: one case with a square cylinder obstacle in front of the flexible plate as shown in Figure 1 and the other without an obstacle. In the remainder of the presentation, the two basic configurations are referred to as case A and case B, respectively.
The experiments were mainly performed in a low-noise wind tunnel using microphone measurements, laser Doppler anemometry (LDA) and three-component hot-wire anemometry. Flow-induced structural vibrations were measured with a laser-scanning vibrometer.
The normalized average velocity field obtained by LDA measurements is depicted in Figure 2 . The most prominent flow structure is a large region of recirculation which is located behind the square cylinder. In the experiments, a strong influence of the freestream velocity U ∞ on the radiated sound field was found. For low freestream velocity (U ∞ =20 m/s) the introduction of the square cylinder obstacle led to a significant increase in sound pressure level compared to the case without an obstacle. However, at higher velocity (U ∞ =40 m/s), a decrease in the tonal noise component was observed. This was attributed to the stronger isotropy of the turbulent fluctuations in the wake of the square cylinder in comparison to the flow without the obstacle, leading to a less correlated excitation of the flexible plate.
